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Introduction
Malawi, like many developing countries, is in a state of  
health transition from predominately infectious diseases to 
predominately noncommunicable diseases (NCDs).1-3 This 
transition has caused many countries to have a “double 
burden” of  disease, with high levels of  both communicable 
and noncommunicable pathologies.4,5 The transition has 
coincided with increasing affluence and life expectancy 
among Malawians. Between 2003 and 2013, life expectancy 
in Malawi has increased from 37 to 53 years,6 with an adjusted 
life expectancy of  77 years for Malawians who survive to 
age 60.7 Cardiac diseases related to infection may present at 
any age, but those related to NCDs predominate in older 
age groups. The spectrum of  heart disease can provide an 
indicator of  the health transition from infectious to non-
infectious diseases.
Echocardiography is a noninvasive modality for gaining 
both structural and functional information about the 
heart. Echocardiography can be used to identify infection-
related pathology, such as valvular heart disease following 
rheumatic fever or tuberculous pericardial effusion,8 and 
noncommunicable pathologies such as hypertensive heart 
disease or cor pulmonale. The information gained can lead 
to life-saving changes in management. This review will 
describe the spectrum of  adult cardiac disease in Malawi, 
including changes over time, especially the impact of  the 
HIV epidemic and the health transition from communicable 
to noncommunicable diseases. Selected studies from the sub-
Saharan region will be reviewed to illustrate the usefulness 
of  echocardiography in diagnosing heart disease when other 
investigations are not available.
Clinical studies of heart disease from Malawi
Studies from Malawi are summarised in Table 1a. The 
earliest accessible study of  heart disease in Malawi describes 
prospective findings in 114 adults and children, aged 6 years 
and above, seen at a cardiac clinic in Queen Elizabeth Hospital 
(QECH), Blantyre, in 1974.9 The study was conducted before 
echocardiography was in widespread use, so diagnoses 
were based on clinical examination, chest x-ray (CXR), and 
electrocardiogram (ECG). The commonest diagnosis (23%) 
was rheumatic heart disease, mainly in subjects aged less than 
20 years. Hypertensive heart disease was diagnosed in 16% 
of  patients, and 87% of  these were aged 40 years and above 
(mean age 55 years). In this pre-HIV-era study, 7% of  the 
study patients were thought to have tuberculous pericarditis 
and 8% were diagnosed with right heart failure secondary 
to pulmonary disease. More recently, a study in northern 
Malawi described cardiac diagnoses in 3908 patients of  
all ages (2 to 82 years) attending a cardiac clinic at Mzuzu 
Central Hospital from 2001 to 2005.10 This retrospective 
register analysis utilised all diagnostic modalities available 
in the cardiac clinic, including physical examination, CXR, 
echocardiogram, and ECG and clearly demonstrated the 
double burden of  communicable and noncommunicable 
disease that Malawi  is  now  facing. Valvular heart disease 
(n = 1315; 33.6%) was the commonest diagnosis in the study, 
with  rheumatic  heart  disease (n = 1176) accounting  for 
the majority  of   these  cases. Hypertensive heart disease (n = 
945; 24.2%) was the next most frequent, with presentations 
including renal failure, stroke, and pulmonary oedema. 
Cardiomyopathy was present in 726 patients (18.6%), 
among whom 720 had dilated cardiomyopathy. Pericardial 
disease accounted for 13.6% (n = 553) of  the diagnoses, 
of  which tuberculous pericarditis accounted for 492 cases. 
Interestingly, there were only 3 cases of  suspected coronary 
artery disease and, in keeping with the emergent epidemic of  
NCDs, these all presented in 2005, which was the final year 
of  data collection.10 
Echocardiographic studies in Malawi
In 2012, a survey was carried out of  117 consecutive 
echocardiograms done by radiographer technicians, a 
consultant radiologist, and physicians at QECH.11 Fifty-
seven per cent of  the echocardiograms were performed 
on women and 72% on inpatients. Forty-three (36.8%) 
of  the study subjects were HIV-positive, 50 (42.7%) were 
HIV-negative, and 24 were of  unknown HIV status. The 
age range was 15 to 80 years, with a mean age of  47 years. 
The most frequent reasons for referral were: to investigate 
symptoms of  congestive cardiac failure, to look for 
pericardial effusion or evidence of  pericardial tuberculosis 
(TB), to look for evidence of  hypertensive heart disease, and 
to investigate suspected rheumatic heart disease. In these 
echocardiograms, 44% had left ventricular hypertrophy 
consistent with hypertensive heart disease, 18% had a dilated 
left ventricle, 14% had a significant pericardial effusion 
(most likely due to TB), and 9% had features of  rheumatic 
valvular heart disease (predominately mitral valve disease). 
Nine per cent had isolated right heart failure, most likely due 
to pulmonary hypertension and 3% had regional wall motion 
abnormalities consistent with ischaemic heart disease. The 
final description of  cardiac disease from Malawi is an 
overview of  echocardiograms carried out at QECH by one 
physician.12  The key findings of  these 822 echocardiograms 
carried out over six years in adult inpatients were prospectively 
recorded in a logbook. HIV status was not recorded for 
these patients, but the HIV prevalence in this population 
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was more than 80%.13 These data (Table 1) demonstrate 
that left ventricular failure and pericardial disease were the 
dominant pathologies. Pericardial disease was likely due to 
TB in the majority of  patients, with pericardial effusion in 
the context of  Kaposi’s sarcoma and uraemia making up the 
remainder. Over the six years of  data collection, the relative 
proportions of  the different diagnoses remained similar; 
however, there were some changes in referral patterns. For 
example, after the QECH dialysis unit opened, more cases 
of  severe hypertensive heart disease and uraemic pericarditis 
were seen. 
Comparing all of  the Malawian studies from 1974 to 2013, 
there is some suggestion of  a changing pattern of  disease, 
with a shift from valvular (mainly rheumatic) heart disease as 
the most frequent diagnosis in 1974 and 2001 to 2005, to left 
ventricular failure and pericardial disease in later studies. The 
increase in pericardial disease has coincided with the HIV 
epidemic. Right heart failure has remained fairly constant. 
Differences between the studies also reflect the different 
patient groups, with outpatient clinic-based studies and 
those including children showing a different spectrum of  
diagnoses from inpatient studies. Comparison of  the clinical 
studies to those using echocardiography alone demonstrates 
that, where resources are limited, clinical examination 
combined with echocardiography can identify a similar range 
of  diagnoses (see Figure 1) without the need for ECG or 
additional radiology. 
The situation in other sub-Saharan African 
countries
In 2001, 9% of  all mortality in Africa was due to 
cardiovascular diseases—mainly hypertension, stroke, 
cardiomyopathy, and rheumatic valve disease. Of  the cardiac 
deaths, the commonest three cardiac diagnoses were dilated 
cardiomyopathy, rheumatic heart disease, and hypertensive 
heart disease.14 The profile of  cardiac disease throughout 
Africa is changing and more recent studies, such as the Abuja 
Heart Study (2006 to 2010) in Nigeria15 and the Heart of  
Soweto Study (2006 to 2008) in South Africa,16,17 show that 
hypertension is now a dominant cause of  heart failure in 
adults in these countries. Considering that approximately one-
third of  Malawian adults have hypertension—most of  which 
is undiagnosed or poorly controlled1—it is likely that, over 
the next 10 years, hypertension will become a more prevalent 
cause of  heart disease in Malawi too. The Heart of  Soweto 
study also demonstrated a surprisingly high prevalence of  
right ventricular failure (RVF); out of  all cases diagnosed with 
heart failure, 14% had isolated RVF, predominately secondary 
to chronic obstructive pulmonary disease (COPD), previous 
TB, or primary pulmonary hypertension.18 In Malawi the 
prevalence of  RVF has been consistent over time, at 8% 
in Brown and Willis’s study of  19749 and 9% in the recent 
echocardiography data from QECH.11 Mocumbi and Sliwa 
have emphasised the importance of  heart disease in women, 
highlighting a prevalence of  postpartum cardiomyopathy 
ranging from 1 per 100 deliveries in some parts of  Nigeria to 
Figure 1a: Rheumatic aortic valve
Figure 1b: Rheumatic mitral stenosis (note enlargement of left 
atrium)
Figure 1c: Rheumatic mitral valve with vegetation due to 
endocarditis; small pericardial effusion also evident
Figure 1d: Pericardial effusion
Figure 1: Typical echocardiographic appearances of  common conditions
Ao = aortic root; LA = left atrium; LV  = left ventricle; RA = right atrium; RV = right ventricle; EFF = pericardial effusion
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Rheumatic heart disease continues to be a problem in young 
adults and children. Rarer conditions, such as endomyocardial 
fibrosis, which are more prevalent in some countries 
than others, also deserve consideration. Two large-scale 
community studies looked at the prevalence of  rheumatic 
heart disease and endomyocardial fibrosis in Mozambique. 
The studies confirmed both conditions as major public health 
problems and highlighted the need for local research on 
neglected diseases.24,25 The first survey, in 2007, using clinical 
and echocardiographic screening, revealed a rheumatic heart 
disease prevalence of  30.4 per 1000 cases in 2170 randomly 
selected children aged 6 to 17 years.26 In 98.4% of  cases, the 
mitral valve was affected. It is important to note that in this 
study only 5 out of  66 cases of  rheumatic heart disease were 
detected clinically; echocardiography was required to make 
the diagnosis in the other 61 cases. Echocardiography allows 
for identification of  asymptomatic valvular heart disease and 
early institution of  penicillin prophylaxis. The second study 
assessed a random sample of  1063 subjects of  all ages and 
found a remarkably high endomyocardial fibrosis prevalence 
of  19.8%.27A high prevalence of  endomyocardial fibrosis 
has also been reported in Uganda.28 
HIV and the heart
The contribution of  HIV to heart disease cannot be ignored 
in a review of  the literature from the region with the highest 
prevalence of  HIV in the world. Cardiac abnormalities are 
more common in people living with HIV (PLHIV),29-31 and 
this impacts the spectrum of  heart disease seen in Malawi. 
There are a number of  mechanisms by which HIV can 
affect the heart. HIV can directly cause myocarditis and 
cardiomyopathy but, interestingly, echocardiographic studies 
have demonstrated that diastolic left ventricular dysfunction 
is more common than systolic dysfunction.29 HIV can cause 
primary pulmonary hypertension, which may present as 
RHF. Cardiovascular risk factors, including hypertension, 
diabetes, and dyslipidaemia are more common in PLHIV, 
both due to the virus itself  and as a result of  antiretroviral 
therapy (ART) increasing susceptibility to coronary artery 
disease and hypertensive heart disease. Despite this increased 
susceptibility associated with HIV, coronary heart disease 
prevalence in PLHIV in South Africa remains low.31 A meta-
analysis of  studies from developed countries found that the 
relative risk of  cardiovascular disease was 1.6 (95% confidence 
interval, CI, 1.4-1.8) among PLHIV without ART compared 
with HIV-uninfected people. The relative risk was 2.0 (95% 
CI 1.7-2.4) among PLHIV on ART compared with HIV-
uninfected people and 1.5 (95% CI 1.4-1.7) compared with 
treatment-naïve PLHIV.32 Finally, a number of  opportunistic 
infections of  the heart have been described in PLHIV, the 
most common of  which is pericardial TB.30,31 All of  these 
diagnoses can be inferred from echocardiography in the 
absence of  other diagnostic modalities. There is no specific 
data on HIV and heart disease in Malawi, but a study using 
echocardiography to screen patients with different durations 
of  exposure to ART is ongoing.
Echocardiography in clinical practice
In a setting where there are few diagnostic resources it is 
important to consider which diagnoses can be facilitated by 
echocardiography. Table 2 illustrates some typical clinical 
scenarios and how echocardiography can help establish the 
diagnosis.
1 per 1000 deliveries in South Africa and high rates of  RVF 
in women, caused by lung disease related to biomass fuel 
exposure.19 Echocardiography was an important modality in 
defining the cause of  heart disease in all of  these studies. 






Setting and study design 
N 
Age group
Patient findings ranked in 
order of frequency of finding
• Brown and Willis9 
• Malawi [Blantyre] 
• 1974 
• Central Hospital cardiology clinic 
✴ Prospective 
✴ Consecutive referrals 
✴ Clinical diagnoses, no 
echocardiography 
• N = 114 
• ≥ 6 years
1. RhHD 23% 
2. Hypertensive HD 16% 
3. Cardiorenal failure 12% 
4. Non-RhVHD 10% 
5. Anaemic heart failure 10% 
6. Pulmonary heart disease 8% 
7. Pericardial disease 7% 
8. CMP 5% 
• Soliman and Juma10 
• Malawi [Mzuzu] 
• 2001-2005 
• Central hospital clinic 
✴ Retrospective 
✴ Cardiology clinic registry 
• N = 3908  
• 2-82 years
1. Valvular HD 34% 
✴ (RhHD:  30%)  
2. Hypertensive HD 24% 
3. CMP: 19% 
4. Pericardial disease 14%  
✴ (TB pericarditis: 13%) 
5. Coronary artery disease <1% 
• Allain12 
• Malawi [Blantyre] 
• 2007-2013
• Radiology department 
echocardiography list 
✴ Prospective 
• N = 822 (24% normal scans) 
• ≥ 14 years
1. Left ventricular failure 20% 
2. Pericardial disease 19% 
✴ (of which TB 89%) 
3. Valvular HD 12% 
4. Right heart failure 9% 
5. Hypertensive HD  7.5% 
6. Ischaemic HD 1% 
• Murray11 
• Malawi [Blantyre] 
• 2012
• Radiology department 
echocardiography list 
✴ Prospective 
✴ 37% HIV-infected 
• N = 117 
• 15-80 years 
1. Hypertensive HD  44% 
2. Dilated LV 18% 
3. Pericardial disease 14% 
4. RhHD 9% 
5. Right heart failure 9% 
6. RWMA consistent with IHD  
3%
Table 1: Studies of the spectrum of cardiac conditions from Malawi 





Setting and study design 
N 
Age group
Patient findings ranked in 
order of frequency of finding
• Hakim et al.20 
• Zimbabwe 
• 1994
• Teaching hospital, medical inpatients  
✴ Prospective 
✴ All HIV-infected 
• N = 157 (79 with abnormal scans) 
• 15-65 years 
1. LV dysfunction 22% 
2. Pericardial disease 19% 
3. Dilated CMP 9% 
4. Right ventricular failure 6%




• Radiology department 
echocardiography list 
✴ Cross-sectional survey 
• N = 1507 (1153 abnormal scans)
1. RhHD 25%  
2. Pericardial disease 22% 
3. Dilated CMP 22% 
4. Hypertensive HD  13% 
• Stewart et al.17 
• South Africa (Heart of 
Soweto Study) 
• 2006-2008
• Cardiac referrals (clinic and 
inpatient) 
✴ Prospective 
• N = 5328 (85% Black Africans) 
• Adults, mean age 52 years 
1. Hypertensive heart failure 
22% 
2. Hypertensive HD  without 
failure 19% 
3. Valvular HD 14% 
4. IHD 11% 
5. HIV related 10% 
6. CMP 9% 
7. Right heart failure 7% 
• Ojji et al.15 
• Nigeria 
• 2006-2010
• Cardiac clinic 
✴ Prospective 
✴ All cases of heart failure 
• N = 475 
• Adults, mean age 49 years
1. Hypertensive HD  61% 
2. CMP 24% 
3. Valvular HD 9% 
✴ (RhHD 1%) 
4. Right heart failure 3% 
5. Coronary artery disease < 1% 
• Chillo et al.22 
• Tanzania 
• 2009-2010
• Cardiac clinic 
✴ Prospective  
✴ All HIV-infected with cardiac 
symptoms 
• N = 102 
• 18-72 years 
1. Pericardial effusion 41% 
2. Hypertensive HD  34% 
3. RhHD 13% 
4. Dilated CMP 10%
• Schwartz et al.23 
• Botswana 
• 2012 
• Echocardiography clinic, all patients 
with increased CTR on CXR 
✴ Prospective 
✴ 59% HIV infected 
• N = 179 (2 scans were normal) 
• 14-97 years
1. CMP 37% 
2. Pericardial disease 21% 
3. Hypertensive HD  14% 
4. RhHD 8% 
5. Right heart failure 7%
Terminology used for different cardiac diagnoses is that given by the authors of  the cited studies 
CMP = cardiomyopathy; CTR = cardiothoracic ratio; CXR = chest x-ray; HD = heart disease; IHD = ischaemic heart disease; 
LV = left ventricle; Non RhVHD = non-rheumatic valvular heart disease; RhHD = rheumatic heart disease; 
RWMA = regional wall motional abnormalities; TB = tuberculosis 
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Utility and potential cost benefit of 
echocardiography
Ultrasound (US) is increasingly used in resource-limited 
settings for the diagnosis of  medical conditions. The 
relatively low cost, safety profile, and portability make it 
an attractive option.33,34 In a resource-poor setting, it is one 
of  the main ways that important diagnoses, such as heart 
failure or pericardial effusion, can be made.33 The favourable 
cost-benefit ratio of  echocardiography is strengthened 
by the multipurpose capabilities and easy availability and 
maintenance of  a US machine; as well as the absence 
of  consumable materials in comparison to other cardiac 
diagnostic tools, such as catheterization, CXR, and ECG.35 
A study carried out on the medical wards at QECH showed 
that US (both abdominal and cardiac) was often utilised early 
in the diagnostic pathway, with most scans being requested 
on the basis of  clinical findings alone; only 35% of  US 
requests were made after an x-ray film was already available 
and 18% after any sort of  blood test results were available.36 
Of  these scans, 69% were considered “useful” in terms of  
confirming or refuting a diagnosis and/or leading to a change 
in management. Many hospitals in Malawi have ultrasound 
machines that can be used for basic echocardiography. 
The challenge is to ensure that there are adequately trained 
technicians and clinicians who can carry out and interpret 
echocardiograms. The WHO suggest that basic sonography 
skills can be learned in three to six months.33 This requires 
investment by the Ministry of  Health and Christian Health 
Association of  Malawi to achieve improvements in health 
are and make potential long-term savings.
Conclusions
The papers cited in this review are a representative (but 
not exhaustive) selection of  the literature. They describe 
the spectrum of  cardiac disease seen in this region and 
highlight the importance of  echocardiography as a clinical 
and research tool. They also demonstrate the changing 
patterns of  cardiac disease in association with HIV and the 
health transition associated with increasing affluence and 
an ageing population. To enable planning for future health 
services, a greater understanding is needed of  the current 
health profile, including the spectrum of  cardiac disease, of  
adults in Malawi. Echocardiographic studies would make an 
important contribution to this knowledge.
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